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O UR STUDY ifl not a comparative one of the Soviet and 
American systema of education, nor ia it an attempt to 
evaluate the schooling and teacher education provided in the 
U'.S^.R. To accomplish both of these tasks, it would require, 
an extensive and intensive investi^tion into every subject 
area at every level of the educational structure, in order to 
establish an inventory of quantity and quality, and second, r^earch 
into the historical, philosophical, social, and economic fpundaRons 
of the two societies from wKich the schools are created and which 
they must serve. Any other "comparison” must nec^sarily be a 
general listing of differences derived from differing cultural pat- 
terns. This latter exercise can nonethel^ be useful and be made 
to abide by sdentiAc methods. 

We have aimed here to provide the interested reader with a 
document .based on our own studies of, and experiences in, the 
Soviet Union’s educational domain. We have also drawn on those 
of others. Our efforts are buttressed by official Soviet views, 
educational materials in daily use, and Government statements. 
With special attention to the sciences and polytechnic training, 
we have presented factual materials which carefully describe 
these curriculum areas. This approach has enabled ua to become 
further acquainted with Soviet ^ucational practice and to point 
out what appear to us to be some of their strengths and weaknesses. 
While we tend naturally to be influenced by our own cultural 
experiences in making these' observations, we attempt to place 
them within the Soviet context. The reader is invited to consider 
these observations. 

TIm School System 

Building on modkot but strong foundations, educators in the 
Soviet Union have erected, in a little more than one generation, 
a system of mass education. Soviet general education is a vigor- 
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oiu <«'j d^c insUtuUon. embradne, until U» 1968-69 rrfonn, 
tradiUonal curriculum pattaras cMractarlsttc of 'wio-, 
Eiim^n school It i« in form a 4+S+3 (or 7+3) 

With differentiayon of pupils at the end of grade 7. The ayatem 

to provide higher iostltutioiia mod 
technical ^hcK>ls with atudenta well grounded in baaic mathe- 
^tica, science, and the mother tongrue. Students admitted to 
higher education include the hmi on^ determined on a merii 
(subj^t-Mtter achievement) baais. Perhaps the outstanding 
feature of the system is Its trend in recent years toward offeiing 
complete secondary education on a mass baaia and with a du2 
purpme-^Mdemic and polytechnic. Partly to Improve on the 
opportunlti^ available to all Soviet children aspiring to complete 
secondary ^lucadon, and partly to r^pond to State n^ and to 
we^ne^ in the old curriculum. Soviet ^u^lors are adjusting 
their^hoo! structures to render them more practical for their 
8ode^ and mor^ acceaaible to all children. Thus two major 

vJTf education on a scale 

hitherto not practiced in Europe and Aala (for the U.S.8.R. Is a 

Eurasian country) ; and advancement by children through a uni- 
^ schwl publishment or “ladder” systam in accordant with 
their individual capacities and. within SUte^p^ified limiU. their 

preierenres. The change now underway are considered later in 
tail chapter. 


ftis T«ci€liin9 

Until r^ntly, the major emphasis ip,, schools has bren on 
formal methods of learning and teaching. Teachers have aimed 
primarily to give children measurable <iuantitiCT of facb.|earnlng. 
A unWed curriculum was deigned for the academic preparation 
of pupila going toward higher instftutee. Clsgsroom methods of 
long-^bliahed use. like the tmrtlKXJk and recitation, have c«. 
copied the center of pedagogdrel work. Controlled by centralised 
lorms of political authority, this formalism has fupctloned as an 
iiutom^t of the authoritarian phiI<wophy of 
in the Soviet Umion. Coupled with a program of Ideological 
indo^natfon, this altiiatiofi has apparently tended to hinder 
creative and relf^nsdoua actfritles among childrea, activitiM 
which miglit emerge from prar^dng otiier pedagogii^ fdms. 
^«®c^ are, on the whole, skilled in the ew of their method® and 
knowledgeable in tbdr r^pertive kbjert tret®, Conateteney ap- 
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peara to reign and to pmiu«» satisfactory r^ulta for the purpose 
of Soviet education. 

• « 

Circles 

Claaaroom teaching Is supplemented In many effective ways 
through circle (club) activiti^i In the Pioneer organisations. 
Si'hool fonnalism yields to pupil interests and talents in these 
after-school hours, and so provides a certain balance in the overall 
education, at least for some children. 


Th« Currkultim 

The curriculum is unified, the same for all schools in the country. 
Slight variations occur in non-Ruaaian nationality areas in litera- 
ture, history, and geography. SubjecU are taught in parl^l 
sequences over a period of years, rather than in concentratlolb 
at different levels of the educational ladder. While the parallel 
method of instruction may allow for more flexible treatment of 
|ubjects and interrelationships with other subjects than do some 
other methods, there are potential disadvantages of limiting the 
level of maturity achieved in a given branch and of making 
impossible a flexible program of elective for serving varied 
interacts and specialties. Some evidence of limited maturity was 
seen In the social studies work carried on in Soviet schools. The 
question is, however, admittedly open to more extensive research. 

We found that Soviet schools offer strong, basic education in 
mathematics and sciences. The mathematics curriculum in par- 
ticular is designed to prepare youth for specialixation in engineer- 
ing and scientific work. According to our olM»ervations, their 
programs in mathematics, physics, chemistry, and biology are 
roughly comparable to those given in American high schools where 
students take a mathematics-science oriented curriculuoi in the 
college preparatory program ; but the main difference lies in two 
areas: First, in the U.S.S.R., all graduates of the Sovifl 10-year 
school receive the same amount of mathematiai and science in- 
struction, whereas in the United States some of the same subjects 
wMch are required of Soviet youngsters are OecUve. Secondly, 
the Soviet carriculum advances the pupilt especially after grade 6, 
at a faster rate in mathematics and science ccmcepts them do the 
usual American high school carricaloins. Frmn tiiese standpoints^ 
Soviet high school pupils may appear to have on tlm average a 
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better grounding in fundamentals of science mathematics 
than do their Amerto counterparts on completing secondary 
education; but we see tfiese differences primarily as differences in 
emphum, not necessarily as a difference in the adequacy of 
mathematics and science preparation for the respective societies. 
Many American high school science programs richer Vnd 
broader than the Soviet curriculum. Each sch^l system has 
curnculums designed to prepare youth for living In the conditions 
of their own country. likewise, each has identifiable 'strengths 

and weaknesses within those contexts. . - 

As a kind of diversification from the unified curriculum, Soviet 
^ucators encourage pupil participation in the Pioneer circle ac- 
tivities, which in their subject- and cultural-centered programs, 
provide opportunity for development of talents. We wish to 
emphwize particularly this aspect of their program, its facilities, 
organization, and apparent successes. In addition to offering this 
creative and formative foyer, Soviet educators are beginning to 
provide other afterschool classes for curriculum enrichment 
especially in the sciences. 

Trends in Soviet curriculum development are definitely toward 
introducing vastly increased practical and life-related experiences 
^r children and youth during their entire educational career. 
The aim appears to be twofold: To facilitate mastery of the 
mathematics and sciences subjects; and to inculcate on pupils an 
interest in, and respect for, labor. In regard to the practical 
applications theory, the Soviet trend contrasts with that in 
the Uni^ States. Some leading American science educators are 
. advocating that teachers pay less attention to application and 
^e gieater emphasis to understanding basic scientific principles. 
There is considerable ferment concerning America*' mathematics 
curriculum, and work is going on with the objective of introducing 
. curricular reforms consonant with modem trends in mathematics 
problems and thinking. We did not detect this particular ti& in 
Soviet education, although their educators do speak about^ 
need to modernize instruction in niat|iematics and sciences. 

Physics curriculum offers ^th^i^tople. For several years 
he Physical Science Study <||;^iiiiinittb^ ^th headquarters at the 
l^assachusetts Institute pf Ti^hh^ supported by a grant 

from the National Science F^hdatioih has been working on a 
revision of the physics currifehl^qi in the high school. A number 
of physicists working ip collkl^ration with high school teachers 
have produ^ curriculum materials which are designed to develop 
understanding of basic concepts and principles. In this material, 
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technology, which is the application of science, receives secondary 
emphasis. It is the belief of the Comn^ittee that once the basic 
understanding of physical notions has-been achieved by the pupil, 
it will be easier for him to comprehend the specific applications 
later in life as he. encounters them. The Committee has felt that 
in past years too much attention has been given . to specific 
applications, such as the way a refrigerator operates. Numerous 
similar examples could be cit^. 

The Soviet” ^hoors curriculum in mathematics-science seems 
comparatively stronger than its social studies-humanities cur- 
riculum, with the probable exception of Russian language educa- 
tion and training in the arts. While our mission did not aim to 
cover the social sciences or arts, oppdrtunities for some observa- 
tions did occur. Coupled with kpowledge of Soviet syllabus and 
textbook material in this area,' these visits left us with an 
impression that there are shortcomings here, especially in regard 
to scientifically derived information about other peoples and their 
cultures. At the same time, ambitious programs are well under- 
way in the teaching of foreign languages. 

^T«och«r Training 

Soviet education is moving steadily toward 4-year program of 
elementary teacher training and has a 5-year program in secondary 
teacher education, both at the higher (collet) level. The 2-year 
pedagogical school is disappearing, and the universities, as well 
as the 6-year pedagogical institute, are preparing important 
segments of secondaiy school teaching personnel. Soviet secondary 
teachers (i. e., from grade 5 up), and increasing numbers of 
elementary teachers, are therefore now receiving preparatiem 
similar in time ' period (but not in total hours) to that now 
received by corresponding American teachers. While the secondary 
teacher in the U.S.S.R. receive more instruction in subject- 
matter areas than does his average American counterpart, wa 
noted certain deficiencies in the genm*al education taken by the 
Soviet student Professional training and practice, in pedagogy . 
are provided by Soviet programs 1 q considerable measure, but 
we did not have opportunities to observe student teachers in 
action.* According to criticism by some Soviet educators, facilities 
for, and the carrying out of, student juraetice need improvement 
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All graduates of the 5-year programs must write a th<Mjg ^ 
pass a State escamlnatioii in addition to passing regular course 
tests. Considering the entire teacher education program, our 
opinion is that| except in the field of general education (Uberar 
arts), the Soviet secondary teacher graduating today has a level 
of preparation about equivalent to that achieved by a graduate 
from a 5-year program in an accredited American university or 
college. Up until the; present time, the Soviet student has required 
15 years to complete his program; the American, 17 years. We 
notei however, that Soviet schools are increasing their primary- 
, secondary program to 11 years. It should also be remembered that 
the school work in the U.S.S.R. goes on 6 days, compared to 6 
days in the United Stated. 

In connection with tiiis observation, we ^Hsh to point out that 
in the United States the trend is to require 4 years of college- 
level preparation for el^entary well as secondary school teach- 
ers. At the present time the average classroom teacher in the 
public elementary and secondary schools of the United States has 
had 4.7 years of higher education. In an increasing number of the 
States a fifth year of training is required either before a person 
may begin to teach in secondary school or within a stated period 
of time thereafter. 

T, teachers is highly developed in the 

U. S.SJR. The emphasis, facilities, and personnel relating to the 
inservice institutes’ programs impre^ us, and teachers are 
m^uraged to upgrade and update their teaching periodically. 
This situation appears to aid considerably in the adoption of new 

methods and practices, which is now taking place on a massive 
scale. 


EducotioiMil Rasworch 

The magnitude, scope, and energies characterizing Soviet re- 
search programs in education impressed us. While this work is 
more or less centrally directed by the Russian Academy of Peda- 
gogical Sciences in Moscow, much work is going on, both system- 
atically according to plans and^ exporimentally. The findings of 
the large and coordinated staffs in the various researdi institiiteB 
appear to influence considerably what goes on in the schocds.’ In 
this regard, through currwit changes, Soviet Spools are feeling 
the effect of educational research and most ttkriy wiU continue 
to do so. Limitations imposed by central Contrris ap|>ear, bow- 
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ever, to circumscribe rraearch activities and to hinder develop* 
ment of regional solutions to meet regional needs. 


Physical Plant 

Buildings and material equipment that we observed seemed 
inferior in design and construction to standards in U.S. education. 
Soviet educators with whom we talked tended to put less emphasis 
on material facilities than on mastery of subject matter. However 
some of them admitted that more and better material equipment 
and facilities of higher quality^ could enable Soviet students to 
acquire better habits in performing practical work. In the schools 
we visited, visual aids, were plentiful and often skillfully made. 


e v^i 

/ 
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Quality of Education 


jit is unwise to attempt to reach valid and definitive judgments 
the quality of education on the basis of limited observations, 
the (^ools and classes that we visited, indications were that, 
the main, Soviet education is effective in teaching certain 
lemic and technical subjects. The academic curriculum directs 
pupils to steadily rising conceptual maturities, in mathematics' 
/and sciences at a fairly rapid pace. That has been the design 
I and purpose of Soviet education, but as we know, that design is 
undergoing change in the U.S.S.R. The same pattern has applied 
to studies in tiie social science and humanities area. 

In our view, there is no adequate testing ^rstem used in the 
Soviet schools to ascertain the . real level of achievmnent reach^ 
by students. National r^uirements are indeed published annu- 
ally for examining purposes, but the required content of these 
e xaminat ions varies little from 'year to year. Furthermore, 
questions in the sdenoes are made up from official problems 
manuals which are available to all schools and whidh provide 
poidls with the very materi^ to be used in the examinations ; 
kxml adKxds and districts make op their own questimui in other 
subjects (in UiM with national mams), and these ean vary 
tiknificantly in dtiBcoHy and api»o|Mriateness; and wa (to not h^ 
pubiidhed infermation Iqr Sovirt authorities on the scores 
maile by students on a nathmal seals. All of these factors, and 
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othtrs of a lesB tangible nature^ prevent true* evaluation of Soviet 
scholastic achievonent. 

In classes of polytechnic education, we found that the work 
done in iwkahops was not as high quaUty generally as that done 
in American school workshops. Similarly, the quality of the 
fini^ technical drawings that we saw could be improved, sJ- 
though there were exceptions. Furthermore, the scope of the 
technical drawing courses is narrower titan in American schools; 
for example, architectural plans are not included in these classes! ’ 
A number of workshops (wood-‘and metal-working) were poorly 
lighted; their benches and equipment seemed crowded and in need ' 
of space, and machines sometimes lacked safety guards. 


The most impr^ive aspect (rf Soviet schook today is their 
tremendous effort to reorganise their curriculums and methods. 
The focus of this effort is to introduce polytechnic-labor education 
along with the traditional academic program. In this way, Soviet 
educators aim to transform their schools into dual purpose insti- 
tutions which can furnish yoRth the academic basis for higher 
Question as well as a practical preparation for Soviet living. 
This new pit^nun is the first attempt to diversify Soviet secondary 
education since the reforms of 1981-42. The diversification ap- 
pears to be limited in scope, concentrating on deepening ybuths' 
practiiml understanding and ability to apply theory, and on tinn- 
ing them in a worker specialty in one of several main occupational ' 
sectors (industrial, agricultural, tnwte, transport, etc.) of the 
national economy. In general, it appeara to us that Soviet lesdors . 
in ^ucation have also assigned themselves the task of building s 
solid basis for the general and technical upgradink of youth; not 
. only of this generation but also of future generations... 

J f — lA • » - - - ' _ ' f 
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Soviet educational measures and their role in Soviet cultural 
development 

In the light of our own- experience and our knowledge of 
American programs resembling polytechnic education, we are of 
the opinion that at the present time Soviet general schools require 
more time in practical artwork than do similar American schools 
generally. At the same time, the Soviet curriculum is narrower 
^ in scope than the American curriculum. We feel, that differences 
in econcnnic requirements, and technical background in the two 
societies account in the main for ffiis situation. ’Aie size, character,- 
and future plans of ^e polytechnic program in the XJ.S.S.R. are 
, such that we must consider it as an integral part of the Soviet 
philosc^hy of education. It is not a subject but in fact a type of 
education, and other subjects in the curri<ntlum,*such as jihysics, 
mathematics, chemistry, fmd biology, contribute to the polytech- 
nic area. Geography and language training are also considered 
to he pertinent to the development 6t polytechnic education. 

The MW polytechnic curriculum, if fuQy implemented, will give 
the Soviet general school a technical-work exp^enoe ^n^rrsm nj| 
before attempted by Mhocris ci a modem industrial nation on suclff 
vast scale. 1%e sk^ aspect of th^ program, begun in the school 
sh(^ (or garden plot) and cuhnina^ in tlm factory (or on the 
farm), aims to provide pupils with a dmloe of specialty training, 
but this choice tends to be limited by the enterprise located near 
the schod, with which jlM school oiBdals arrange cooperative 
work programs. The shop woiic and cooperative work experience 
with industry and agriculture are so orgmiized as to contribute 
to the national economy while teaching youths the applications 
of theory, general technical knowledge, and inculcating attitude 
toward labor and laboring people. After the tenth grade, how- 
ever, it seems to us that the work experience has more produdive 
than educative tigniflcmioe. By that time, tiie student has chosen 
his work specialty, knows its basic requiimnents and techniques, 
and has aoiuired a certain presidency. Apparently ndated to 
this situati<m is the Government’s new requiremmt that first- 
time enrollees in schools of higher education have 2 years’ work 
experience. 

One inqKirtant part of the reforms under way is the growing 
number of boarding schools. While our visits to this type of 
school were brief, it vm clear to us that Soviet authorities are 
giving careful attratioin to this new sdiool. 

Our edocational mission to the helped, to deepen our 

understanding iff Soviet edneatlo% already noturhUied by others’ 
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preWoua Waits and reports, and helped us to determina mm- 

the actual performance of teacher and pupil 
understanding enables us to appreciate the fk.f «. 
schools in Russia and other SoWet rtpTu« ^ 

f "«*<'» •« detennlned mSS? 

industrU plana and by a centralized political ayatem deiuLtoH 
to a mat^c phlloaophy. W. are enc^riSSTy 
^t our Soviet visit reconfirmed our dedication to develonina 

institutions along the Unes that they hu^ 

some of the ^prominent aspects 'of that reform An/i fk 
deai«nat«i by Soviet autlnSL f„r tt to ^ 
hope ttat our jITort. wUl be of aervice to “^c^’ed JSS 
nnd to interested educators everywhere. 
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Tnk documentaby matduaLB that follow have been selected so aa to gite as 
(xxnpisis a factual accouit^ as possible of the situation and developments in 
Soviet edoeation, with special reference to our mission. An attempt is made to 
five the Intarastsd reader and etudenC a body of reference materials in 
hnfUsh. not otherwise available, which can be of assistance both in making 
•Uidies and la foUowinf trends of general-poljrtechnic and teacher education 
in theU.&SJL 

To aecompllsh fully this service, an even more complete documentation 
could be provided. Normal space considerations, however, require representa- 
tive sa U c tion a. 


Notb. — T he curriculum tables that follow have been adapted from 
oflkial study plans (I/ei>e6Ny« plosp) published by the R.S.P.S.R. 
Ministry of Education aud the U.8.8.R. Ministry of Higher and 8pecial 
8eeondary Education. <,'orrieuloms ior pedsfocical institutes are taken 
from, l/diebaye phiay ytdagoffick^tkikk imgtitmtov (1967). 

■ In each of the l^rricnlams reprodiKed here, the foltowinc symbols 
have bean naad consistently: . 

after the Bomber of hours per week in a semester column and 
separmtad by a dlafonal ( / ) indicates a report required in that sesMster ; 
for example, S/R- This report is an oral test taken by the student in 
the pres e nce of the instructor in charge. 

“B'', aimilarty placed, indicates an sxamiaoisos required in that 
semester. 

similarly placed, indicates a special pro/eet required in that 
Bs m a st er. 

*'LR'*, similarly placed, indicates a laboratory report doe in that 
Iter. 
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Appendix I 

Curriculum* for Schuolt of Oonurul Educatien R.S.FAR. 
,4 A. -Curriculum for 10.y«ap»eliool(l95S^) 


Subjectii 


1 * 

2 . 

3. 

4o 

6. 

6. 

7. 

3. 

9. 

10. 

11 . 

12 . 

13. 

14. 

15. 

16. 
17. 


18. 


RiMian Uoguace and litera- 
ture* 

M^ihetnaiioa 

Hktory...* ^ 


fte-r-;;:':;::;::-::: 

ter;:;------- 

■ 

Fm^lanfuaim... 



Urawipt. ‘y *■ 

Te^nnil diawinc. - --T .* 

emiMV.' 

I^tioe in acrieultuie with 
ncn^lurmi machinery and 


Total. 


Number of houia a weak in each trade * 


24 


24 


24 


26 


4 

2 

1 

1 

24 


32 


i 


32 


» ^3 

.a 


6/5 

6 

4 


2/3 

2 

3 


33 


10 


II 


5/4 

8/4 

1 

3 

2 


33 


2 


ToUl 

boun 


the 

week 


13 


84.5 
60 
20 

1 

14.5 
12 

16.5 
I 

10.5 
1 

20 
20 
6 
4 
6 
10 


293 


tbf 

rear 


13 


8.768 

1.980 

660 

33 

479 

396 

514 

33 

347 

S3 

660 

660 

198 

132 

198 

330 


196 

166 


9.657 


b M ..to; a. 

^ ^ STVStaisr .lia'toSr-s;' ii".S3f;, '.■?< t s i— x f 

X. N-to^b . b .. 
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ToM* C-IxpMfcnM^ cui^ for gr ad >§ 9 , 10, and I] 
of urban sdieols (19S7-St)i 


SuIjJooIb 


Kottte ot boufi a ^ 
iambiiMlo 


1. litormturc-*... 

1. Ifa lh o i—li i g , 

HktOTY. 

AjteoMojr.. 


PlmModimitioo. 


S. 

4. 

5. 

6« 

7. 

8. 
t. 

10 . 

11 . 

12 . 

12 . PHi^plit of 

14 


Total.. 

**»l*lM .ad producttaa wmk ' 


. Total 

l^Ttr oimi wikr -tiiiviiiit (iport, fiyC 
kiw ^rpoi of tit.).... 


28 

0 


24 

2 


10 


3 

4 
4 




2 

0^ 


24 

12 


20 
' 2 


11 


IS 

U 


26 

2 


r^hmm 


By liio 


8 

12 

10 

1 

2 

0 

1 

7 
1 

8 
2 
i 
a 


70 

26 


106 

0 


By 

ymy 


m 

448 

m$ 

84 

117 

241 

89 

m 

28 

m 

n 

180 

Il7 


2.640 

1.214^ 


2,884 


tfc?toSil *■ •*** HUM ivoOs. (I) Ttmm 


ta tita RAlCsATltoS^^ 


with «*-»- 


ERIC 


rOOTNOnt FOB TABU B 
(OMtiaMd (taM Ptata til) 

^ita..fTiSinSr kSL?!!,* 

ta oiiotaM tT.Zl2S! taTSS.*? « 


to mtoTSi toSairav*, ts.’tjrs 
•if jraiU;iStoiJlJ!II" • *hm 

*Ib aOlUtkNi to PTMtltol 0K«^M M. 

la mdii 1.^ and 8*18 tnimm^ pmcUoo, 
•. BdmrotloaoQy yrtSoctlTt Piwfdtd forx 

Um M O O o t tlMi trottflto t n ^ ool i o o l *o prot- 

wSStoij: ;sK2SbX 

*"**!^*T-*”***** *■ 

iKrim ontaygTB^ ^ 

[^^ ^yor-ppg liOiMof popiB^ 



oom «r 


iMMOvaMh 


to to* 


I INB 

vSjL 


Mow 11) 

A WaohfaSM 
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SOVIET EDUCATION PROGRAMS 

APPENDIX II 


CurrkuluiiM for Lobor^lyiochnk School* of 
- General Educotion 


TobI* i.-r$tudy plon forS-y«ar school 



«<» •» «Boe«T, 

Tisrra 

la tbt U.8.A, Po 47. ^ ^ *•••• ^••Waatoa, Kmhaiiy oi the XJJLBJL 

**^*^^*t^S*t<^ Gl»dii is as fallows: Oradv 1 to 4. il waAe* 
^«!i^(iDehiil^ lwiLs*lS^SiL praatlass): and aimL^T^' 

ialdayt^ flaal szaaiiBations)* prodactfva praetiet sad t weeks for prsi^ariat tor aad 

m«t P^SS*^ Aoaast tS, IMP; aad Nofodaos •to w e aai #. No. 11 (No. 
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Tcribl« P.'— Study plan for urikm 

produ c tion training (plonnod 


school with 
1963) 




Number of hours a week 
in eaeh grade 

Total hours 


Subjecta 

9 

10 

11 

By the 
week . 

By the * 
year 

' 1 

2 

8 

.4 

i 

6 

1. 

literature^ 

8 

8 

8 

8 

330 

482 

835 

70 

148 

382 

80 

265 

117 

78 

2. 

Maihwmatioe 

4 

4 

4 

12 

S. 

Hktorr 

2 

8 

4 

8 

4. 

Constitution of U.8J3.R 



2 

2 

5. 

IZnntwTawk jnngrapby 


2 

2 

4 

0. 


4 

' 4 

2 

10 

1 

7. 



Astronocoy 




8. 

Cbemietrv.. . 

2 

8 

2 

7 

0. 

Blolocv 

8 



8 

10. 

Technkal drawing. 

2 



^ ? 

11. 

Foceign taaguage.^. 

2 

2 * 

8 

261 

. 226 

12. 

Phyiacal educaSoa 

2 ' 

2 

2 

8 







Total..'.... 

24 

24 

24 

72 

sr 

2,712 

1,356 

IS. 

General technical eobieete, produeUon 
(theorstieal and ormctioal) inetniotioo, 
and produetive labor 

12 

%$ 

IS 





Grand Total 

36 

36 

36 

108 

4,068 

226 

14. 

Optional actlTiUm * 

2 

2 

2 

0 







i Indieaikmf of kiadi of optloiial aetiTHki ofldrgd art not ATaUatlt to 03. 

Nom— TI m tebool fmr win bovine SopUmber 1 and end on June tS (ineludinc 4 weeks 
for preparint and takint final ezaminatiotts. The pear Is divided Into two parts, from Septeo^ 
ber 1 to Deeember tl, and from Janoanr 11 to the end of the school mr. Each grade will have 
s school rear of tt weeks. 

SooncM.— Sameas dted in footnoU to table B. 
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TpM* 0.-it«Hl)r ploB for rural 


IMS) 


Sukiwti 


dr toM M v^iiii 

immAmM 


10 


11 


ToM 


Pf tbt 


1 . 

S. 

4, 

i. 

e» 

7 m 

i. 

t. 

10 . 

11 . 

If. 


UlMteML 


HbAory^ 




t 

4/0 

4 


f/i 

s 


1 

, i 


Itr 


14 , 


16 . 


Totel 


61 


TtML 

Ffiiiieli^ hiim irniiintim la' 



iMMtftL 


60 

(64) 


60 


^ Onuidl^ 
OpIbeMi Modrite 1. 


4 

i 

4 

i 

f^ 

6 /s 


11 

14.6 

11 

f 

6 

' XJ .6 
1 

0.6 

4 

t.6 

0 

7 


liS 

' ao 
m 
m 

7i 

S70 

SIO 


SO 


SO 


f.M 


§14 


60 


u» 


s,m 


4 . 0 ^ 

lii 


,rMU Uauto), N» It (MW— »«). un u-u. 
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% 

Tcrfbl* N.->Shkhf pkm for •VMiia0 (sliift, mcmoimI) McoiKlaiy 

‘ school (pfoMMd.offor 1963) 


Suhiwii 


I. Utanlon. 

3# ‘ 


3. niEtnnr 

4. OoMtiMMi ol UJ9AR.. 


5. 

5. 

7. 

S. Chwnimr»»r, 

9. Bioko*.. 

10. TmkA^ iriwSil 


11. Fotiiga iaafwagE, . 



11. Op tio fo ii ufMMm lor imisiag pup&' ’ro^Uoiid 

IS. 


QfBAd Total. 


' NulMr of bom ». 
to mhgnido 


1/1 

2/1 

1/1 

2/1 


15 

S 

a 


ao 


10 


a 

a 

2/1 


0/1 

8 


1/1 


15 

9 

8 


80 


11 


.8 

^ a 

9 

1 

•1 


9/1 


Tbtol 
by Um 


15 

8 

a 


80 


6 

0 

4.5 
1 

a 

8 

0.5 

5 

1.5 
1.5 
5 


•V 


8 

0 


60 

A 


: skUt • fko oK tkt Mhool >Mr win k* M Triiki: «p 4 for 
tk. rii\>wi>k (twd. ^ tk. ..wMiiw kkift Mkool. S wMki 


Non.— Vkr wwili. 

Mk^ H ww k i, U tk. rti\>wi>k trad, ot tk. ..wsiiw kkift Mkool. S wook. m. to Iw Mkn 
for 6 mu 

Tk. mI^ ymr Mwt. .• S. 9 UMkM 1 for ombIoc akUt Mkook. Md it i. divldod iato two 
P*rta. tHtk . vaMtlo. of 10 d^r. ( Juuuy I-ld) Mpontias 

t i^'y*^ ^**^*? **. **— .^.y*.** * ^ o r>«aiMd for tkoM potmoo wko WBoot for tuIm rwt.o.. 
follow tk. rtfolurir Mt.bH.kod pro«raM. ' 

^ Sotma.— Afo r o d .. . .bt a. M..i. (PiMI. SdiMotioB). Mol 11 (MoMoOwr). IMS. pp. 11, IS. 
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CouTM OiifliiM for Poiytochnic Instruction 
(Oftidos 8 tfirough 10) 

Ftmd oiwnteli ofpro<l M <floii(gra<l— tftirw^ lOImirbaaiciioob) 


Procmm 


I. L 


A. lalrcsloelism. ,1 

E. WmmmtB ^ t&o fMiAoi^cr oil Mi^li^: 

Topi® 1. Mn^ld^B^ac Mnterink 

T^ t. FrooMl^ of bw OiH^ 

T«^8. AuBbt ynad flajiMag erf Itea. , - 
C. Bai^ lafi^Mtioii SiA^tt f" ‘ ‘ 


Tofdol. I^MtiolMadiiiaonnadTMr JHAola^ 
Tofiid 9. Coi^fart^lM Work ol IW 


Topic t. CnttnwUoo nad Wovk ol 


II. INiadftMtob ol lodtBWlU IWitete 

ol o ^Motio SalorpHM (Qtodo 0) 


A, wiA IwdmiM 

(Stodj ^ ol 

mm mat^nb ol ^ 1 ^‘^kNi Md 

ompHorr Mioriok, tookiMk» t^iakpon 
,ol pro4i»eiioo* ood mpf^ oiioiw^nad 

oalrako). ^ 

B. 

1. Doriats^i^ ^m 

f , Doik« ! 

(W ock io laopo. oipdiiyy~i5l^’ 

piMl kiKxmlary osd loi Mda# AaiiM 
prodao^ oad MiTMaiJ iMbi ol ivotk* 


IIL Attlopkobte (Obadi 10) K 

A. iBtfoduiliaa. ........ 

Topio 1. Agtefpoldb 




ol AotpoMkOo.. 

Pkrt ol Aalomoldlo. 


Tdpbd. 

To^O. 

Tople7« 

Topiot. 

TPpioO* 

Topifi 

TM n. PiM^ ari««ii« <■( Aat<^^ 

oad Toelaiioal Swrioing^ ^ 

TMIt. M w mfMtw * *>i iuipi^ aTiu^' 


s«5s?^r'^- 


B. AsioaMddk ^i^.:. 

^ ftiBini oMyAoq^t^ 

W VWilii la AnlooK>bik.. 


nr. 






o 
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Clmm 

BW 

PneOtsI 

Toiot 

bmm 

lioM 

work 

koori 

> 

s 

4 

1 

40 

• 

m 

4a 

1 

0 

0 

2 

4 

t 

0 

4 

0 

0 

«ll 

18 

4 

0 

13 

14 

4 

0 

i4 

*> 

8 

14 

0 

14 

28 

6 

4 

14 

84 

mhm 

0 

m-i82 

«28l 

9thm 

0 

0 

lO-W ' 

0 

0 

104^ 

104-88 

0 

0 

84 

84 

40 

0 

88 

78 

t 

0 

0 

1 

4 

0 

0 

4 

9 

0 

6 

8 

9 

0 

2 

4 

2 

0 

2 

4 

4 

0 

4 

♦ 8 

i 

0 

1 

4 

4 

0 

6 

10 

2 

0 

2 

4 

4 

0 

4 

8 

4 

0 

2 

4 

4 

0 

0 

4 

2 

0 

NO. 

0 

2 

i 

0 

0 

- 2 

0 

0 

8 

8 

36 . 

0 

82 

88 ' 

J 

0 

0 

2 

4 

0 

0 

4 

i 

0 

8 

14 

2 

0 

0 

2 

10 

0 

8 

18 

4 

0 

8 

12 

t 

0 

8 

14 
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IV. AcHac^toml MaoUftwy , 


(km ^9 
I, 

t. C 1 —fflw»tina mmi Qmmn k CmmtrmUkm ol 

I V— lowu ^ 

9 . CkMiiie^— O— J OanatruwtioM of 

4 , df tviciir 


Or—kp— M 

a, 

f. 

A Ooote^ %i»Mw... 


l of 


a. 10. 


1 . LabrteMiiNi Qyiltfn 

t. Warier JUr—pMal » DImI ^ 

.i. 

4, 1V i iae mt^ a» flf I 


«teal 


b. 

9. 


Vitb 

B«: 


ol IV— tor. 


fVma— rwt^i Ihi^ir,* 


_ _ ^ _ Stoi^wl 

a. imA Rq ii a i a g Fart ^ . 

b. Af mn— laii t 44dittg— I UtoteMi— of 



0 , IWH^'ol 

a. ^ wl^ 


1 m^itoy of 
fIV— r— lar 
s FmcH— I w 


far 


af MFSK, .Ptorarawiaif m-^wAffsi 
B tkm l fm A miwmU 


Cbaa 

boofo 

Iteer- 

OICMM 

Praottoal 

aorb 

bom 

Tbtol 

bam 





44 

t 

.* 

41 

too 

m 

9 

to 

tf . 

1 

0 

0 

1 

t 

0 

0 

2 

1 

0 

0 

2 

I 

t 

0 

4 

t 

0 

0 

2 

'» i 

0 

f 

4 

6 

0 

4 

It 

1 

0 

1 

4 

14 


S3 


1 

0 

4 

4 

t 

0 

2 

4 

f 

0 

b 

11 


0 

I 

•4 


0 

1 

4 

6 

0 

0 

0 

4 > 

0 

0 

4 

4 

0 ^ 

6 

10 


0 

0 

4 

9 

0 

11 

14 


abMa m ims/m 
§h M— aaw, Ifit, p. § 4-74 


i§i>. 


bp €mttkig la 4M»a^^ a lalba (t«ra^) or miHiiMI 
biti of nakiop bolta, aerawa. 


f 


i FfaaHaal warb oa parla of 
aota^ 

* 8m t«»lMi ootHM ia tott ter • Bs^te* hvOAtac plut, ». m. 

* Mtelii^ pr M n i rt M t of BSFtS, o^ oB^ p, IM-IM. 

* ». IM-m (Xbotrotoekatea W o)m to«Kkt te nu«l oefeooB. neoad 

* AML. p. M»-aM. 

* Proetteo] woatt io 


«t*r. rrodo l»). 
m 0 fco H* oo (stilhgUyc faro> mmi mmkkm (State teno). 


i 



/ 
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SOVIET EDUCATION PROGRAMS 



APPENDIX V 

Stvdy Plon for Training Turnort’ 


Showing tb« houra per WMk dettoted to Mch clus duriof the four jroan of 
, trmininf in apecUI Tocational ocbooUi 

rmt Ywam 





<r 







0 
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Tila 




(#Mwni f<*»dbw cirAt . 

I. QyofTpMi for Ui» Qwftaa 


gHMp 

0«arilMil 

ffSSii ikniw* lor 

ill* Otton^M gt> n p 

RuwiiE litmlttr* for 


I 

6. Hiitorr 

7. iimogirmiJkf 

10. Chowtrtry . 

11. For«%ii iM^ruNVi 

It. IVjiltSEl *ilon^ 

If. Piiwloiittiio txi litfilinalniJkMil rxrl* 

I. 

. t. jjcociiJ tmhmtkntj . ^ ^ . 
t O w rni lothaoky c4 \ 

4. MorAioAiod dfmra«. 

I. PnoKpii of I— rh*>iwi. 

6 Ptiorfcjit of ototoicol tor^aico. . 
7. K o oftoioko oftd prodopUoo 


HI. PIgokid odooMioo. 


qmnor 

(• 


It 

t 

t 

I 


qtoiilor 

€| 


If 

t 

1 

t 


TMrd 

(It 

«oO») 


It 

t 

1 

t 


fourili 
quorUr * 


10 


Tolol 

femn 


it 

t 

t 

t 


» t4 


HI 

M 

III 


00 


Bm f ooteotM ^ ot lilii* 


4 
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SOVIET EDUCATION -PROGRAMS 


Thud Yiab 




n. 


ClaoM 


I. •tudl«e cycle: 

1. yeortian Unfuece for the Oeoriien 

. Ijoup 

2. Qeoiniao Uaguaae for Rr»^;y 


8 . 

fl^tory. 


gnrap. 


I 


la aSSfez"";; 

«: Fa-sat:;;:;:; 


TrSat2aS!|.r!!;. 


2. SpwsWiieluiolofyr 

8. Mncipje* of meehMik^. 


***** production oiyiini: 


III. PhjrriMd aduMtioii. 


Sm footnotoa «t and of taUfc 


- 





- 

Pliel 

quarter 

Second 

quarter 

(8 

weeks) 

. Third 

* quartar 

Fourth 
quarter 4 

Total 

weela) 

(IS 

W«aka) 

8 

2 

boiui 




weeks 

weeks 


2 

I 

4 

S 


7 

3. 

3 

3 

3 

^T~ 

121 

2 

2 

1 

1 


55 

3 

3 

8 

3 


121 

5 

5 

4 

3 


161 

181 

4 

- ----- 

4 

5 

r 

6 

------ 


- ... 

2“ 




*76“ 

76 

* I® 
26 

2 

o 

► 2 

2 

2 


A 

2 

2 

2 


2 

2 

2 

2 



12 

2^ 

’ i ' 

D 

12 

2 

i ■ 

12 

2 

Vi’ 

12 

2 

’’‘V 

24 

• - % 

*528 

76 

“*88“ 

76 

S 

2 

2 

2 








- ■ - - - 

2 

2 

2 

2 



76 ‘ 


o 
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CUsM 


I. Oeoerml tiudiet cycle* 

1. Georgian language iof the 

Georgian poup^ 

2. Gecwgian Unguage for ibe 
Ruccian group.-. 


8. Ruceian languageVnd litera- 
ture for the Georgian group. . 
4. Ruvian latiguage andlitera- 
ture for the Ruaeian group.. . 

6. Mathematica 

6. Hktory 

8. Biology.!... 

9. Phytioa.... 


II. Production and technological cycle: 

1. Production training. 

2. Gbeeial technology 

5. General technolopr of metala. . 

Mechanical drawing... 

o. Prindplea of mechaniea 

6. Principles of eltetrical 

technics 

7. Economics and production 

organisation. 


III. Phindoal educatioo. 


First 

quarter 


Second 
quarter* 
(8 


20 

5 


*Nt 

5 


20 

4 


Third 

quarter 

(11 

weeks) 


27 

2 


Fourth 
quarter 7 


18 

weeks 


1 

sreek 


Ml 
le 2 


41 


Total 
hours 
for the 
fourth 
year* 


7 

1ST 


66 


1.211 

126 


90 

90 

38 


66 


Total 

hours 

foraU 

four 

years 


464 

484 

137 

187 

160 

166 

76 

236 

132 


2,823 

369 

160 

108 

166 

99 

38 


292 


1 Cfehehwgf piaw. (Cairleahiin.) Approsad by Main Administration of Labor Rcservca attMbad 
to U.8.8.R. Council of Ministers (June 20, 1987). Curriculum used In Vocational School 428. 
Tb0isi,Os!Of»iaBS.8Jl. ♦ ^ 

3 FoOoi^ by 1 week and 8 days of Taestkm. 

3 FoDosrad by 8 wetks and 8 d^ of saeatlon. 

3 Study of tha principle of pereonal hygiene and induetrial sanitation has been transferred 
^ from prodncUop tnining to special technology. 

3 Three days "are slloeated for taking examinations in the course on the general technology 
ofmietals. 

'^6 The fourth quarter of the third year is followed by 2 weeks of exsminstlons. 

7 FoDowsd bjr 8 weeks of examinations and 6 weria and 8 days of vacation. 

^ The total hours for the fourth year when calculated by multiplying the hours per weA hy 
the number of weeks, do not ahrsys coincide with the total glvuu in column 7; ntverihekas they 
areshownop the original Russian document givp^ to us In TbUisL 

9 Students who -havs not reached 18 years of hge in the last yssr of the study program ^ 
reoelve only 86 hour* per week in production training. 

13 Two hours per d^ are devoted to consuRatlon dealing with final performance work. 


o 
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SOVIET EDUCATION PROGRAMS 

APPENDIX VI 


Inventory of Equipment for School Workshops 
(Grodes 5 through 7)i 

re Machine Tool Equipment 



o/ 

. ^ /fwtmiiMnte. QtianHtw 

Screw-cuttingr lathe with at- 
tachments 

Drill (table mounted) with 
bits for driUin^ holes, di- 

ameter of 12 mm 4 

Woodtumin^ lathe with at- 


m V 


Name of Bqmtpmont, 

InotmimonU. and Devieao QnanHtu 

tachments 2 

Combined joiner machine with 

circular saw (disk) , 1 

Grinder 


Wet grinder with mechanical 
power-driven motor ...... 


II. 


The Equipment, Inetrumente, and Devieee for Metal Work 


A. For General Use 

Checking (surface) plate- 

small 2 

Marking gage for mechanic 

(height gage) 2 

Micrometer (from 0 to 26 mm.) _ 2 

Angle gage 2 

Spiral drills, various types 120 

Steel plates, 800 x 400 mm. 

(or anvil on table) _■ 2 

Vise with jaws, 120-240 mm 1 

Hand clamp vise ... , k 

, . o 

1 
1 
1 
2 
2 
20 
40 
2 
6 
2 
1 


100 


80 


Hammer for mechanic, 600 g. . 

Sledge hammer, 1 kg. ^ 

Metal shears 

Hand drill 

.Tap wrench ...! 

Hie plate ~ 

Screw taps 

Cutter die and thread chaser. 

Thread gage 


Electric soldering iron 

Simple soldering iron 

Blowpipe torch 

Various types of wrenches for 

nuts 

Monkey wrenches 


Files, varions ^rpes.. 


20 

2 

60 


Needle files 

Various cutter bits (face cut- 
ters, cutoff cutters, etc.) 

Countersink reamers, various 

types : ij 

Broach bits, various types 10 

Groove chisel g 

Combination cutting and 

twisting pliers 10 

Mandrels and holder for 

riveting 26 

Handles for tools 100 

Brushes for cleaning files 6 

B. For Individual Use 

Workbench (combination) 20 

Steel plates for table 20 

Vises for mechanics with 100 

mm. jaws _ 20 

Hammers for mechanics 20 

Electric solders (hammer type) .. 20 

Stwl scale ruler 800 mm. 20 

Sliding calipers _ 20 

Compass marker 20 

Outside calipers 20 

Scriber (marking tool) 20 

Center punch 20 

Squares ~ " an 






■' , A- *1 •• 
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1 N»m 4 •/ Sgmipmtnt, 

JtutmmenU, amd D»wie»$ QmmtUe 

Chisels for metal, 60 

Nmm of Eg%dj^wh 0 fU^ 
inHrum4nU,mmdlhwieM 

Flat pliers __ 

fJiisiiCffy 

Hand hacksaw 

„ 20 

Round nose nliere 

— — 2v 
20 

Snippers for cutting metal by 


Cutting pliers 

20 

* hand 

20 

Screrwdrivera 

20 

Bastard and smoother files, 
various cross sections and 


Wooden mallet for working 
with sheet metal 

20 

sizes 

... 100 

Drawing set 

.. 20 




III. Equipment, Inetrumente, and Devieee for Work with Wood 


A. General Use • 

Marking compass 

Bevel square 

Protractors 

Pincers 

Clamps (metal and wooden) _ 

frame saw, various types 

Saw, rounding (keyhole) 

Handsaw for joiners, wide and 

narrow 

Coping saw ; 

Tables for coping mw. 

Planes 


10 

4 


Scraper\ 

Light axe 

Circular cutter, hand- 


6 

8 


Channel molding plane. 
Grooving plane 


Wood chisels. Various widths .. 
Wood chisel semicircle (round 

nose) 

Gouge, various ..... 

Bits and brace 

Flat drills, various designs 

and sizes 

Gimlet, various sizes 

Awl for woodwork 

Bastard files of various sizes 
and cross sections 


Rasp, flat and semicircle.. 


10 

20 

6 

Honing stone for sharpening 
tools .. 

10 

Blades for coping saw 

200 

2 

B. For Individual Use 


4 

Workbenches (combination) 

20 

10 

Folding meter (folding rule) 

20 

10 

Steel rule for scaling 600 mm.-. 

20 

2* 

Marking squares 

20 

2 

Surface gage (simple)- 

20 

1 

Light hammers for carpentry.... 

20 

16 

Hacksaut, blades with raker 



tooth 

20 

10 

Flat chisels, 10 and 16 mm. 

40 

10 

Butt chisels .. .. 

20 

8. 

Mallet — 

20 

Rough plane 

20 

80 

Planes .. . 

20 

6 

. Smoothing planes 

20 

20 

Screwdrivers 

20 

1 

Glue pot, volume .6-1 liter. 

2 

20 

10 

Handles for the tools 

100 


rv . Varioue Equipment, Inetrumente, and Devicee 


Saw blade damps- 
Saw set 


Device for sharpening plane 

iron, ehiads : -■ 

Electric plates 

Glass cutter • 

Drawing set 


1 

1 


ments (drawing board, rule, 
squares, irregular curves)—. 

Oiler (oil ean) — 

Spatula 


2 Brushes for glue 


The set of drawing instro- 


1 

1 


Brushes for various painting 
pufposes 
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V. Vuual Aidt, Chart*, and Litaratura 


, N*rM «f K^pmmU, 

Inttrum^nU, mn4 DtHem 

Collection of siunples «if wood ... i 
Collection of Mmples of 

nietaU and alloys^ i 

Collection of samples which 
could be extracted from wood , 1 

Study chart on treatment of 

woodwork i j , 

Study chart on metalwork i ' / 

Chart on safety engineering...;.^ i 


of Kqmipm^ni, 

Inotrumonto, omd Z>#vW Qmntit^ 

Chart on individual types of 
joiner work, mechanic, and 

electric assembly work i 

Library pertainii^ to method 
nnd technology of joiner 
work, mechanics, electric 
•nd assembly work, and * 
various types of reference 
material 


VI. Furniture and Inventory 


Table for teacher—.. 

Chair fot teacher 

Stools for stddents— 
Blackboard 


Blackboard, movable .'. 

Lockers for keeping tools..... 

Lockers for books 

First-aid kit 

Wastebasket _jt 


2 

2 

40 

2 

6 

2 

2 

2 

2 


Brushes 

Brushes for clothes 

Towel (to be used only by the 

leaders) . 5 

Shop coat for leaders ! 2 

Hanger for the shop coat 1 

Brushes for the floor g* 


Table for assembly work, 
chopping, etc. 


^ 2 


f/ 


lii 
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APPENDIX VII 


Inventory of Bof k Motoriols Which aro Nocossary 
for Studying and for Working Outsido of Clots 
Aftignmonts in tho Shop' 

V 

(Quantity indicated according to ealeolation for work of six 6 to 7 grades 

during the academic year) 


Nmm o/ MeterW 

Pine boards (from 18 to 86 nun.), first grade 


Pine boards already cut to thickness (from 40 to 60 
mm.), first grade 


8<m 

cn. m. 


Birch boards 26 mm., first grade 

Linden boards, thin, first and second gnufes 

Plywood birch 8-4 mm., first and second grades 

Glue for carpent|gi t 

Wire nails for construction from 10 to 60 mm. 

Screws, semicircle and fiat sinking Imads 

(round and flat heads) 

Sheet metal steel (also iron for roofing) 

The Wack sheet metal, {x^isbed. Nos. 26, 28, and 60 . 

Sheet metal wide, thickness .24 to .48 mm ! : 

Round steel, diameter 10, 20, and 60 mm., 

manufacture ST-8 

Strip steel 4 x 12 mm., manufacture ST-8. 

Galranixed sheet metal ’ 

Cold rolled steel strips .6 mm._ 


kg. 


Steel wire, round, thickness .1-2 miw 




Aluminum sheet metal, thickness .6-8 mm. 


Aluminum, round (rod type), diameter 8-10 mm 
Aluminum wire, thickness 2-8 mm. 


Alumihum pipes from 10 x 8 to 26 x 20 nun 

Brass sheet metal, thickness JS-S mm. 

Brass wire, thickness 1-2 mm 


Coding copper wire, type PESHO and PEBO- 

Coiling copper wire, type PE or PEL 

Copper wire for assemblying, naked (plain). 


Ck>rd for electric wiring, insulated with cotton fabric, 
type PR or PRO 


S<dder, tin^lead (type POS-60 or others) 
Tin : 


Screws, diameter 8, 4, or 6 mm., various lengths, type 
M8-M4__ 

Nuts, M8-1I9 


Washer with screws 8-M6__ 

'Glass, ordinary and colored, 2-8 mm. 


2.26 


.6 

.6 

.6 


4 

20 

6 

100 

20 

20 

76 

26 

60 

6 

16 

40 

20 

8 

10 

4 

8 

8 

8 


meters, 
linear 120 
kg. 8 

- 2 


1 

10 


ra. CL Oohev, 
if iSm i Ww iiSi jn ;, 


rn mi uH I m v «mS«S«»U wmtUrtkilA (Pfetieol StiMt* in 
r. R8.PgA. Aoedmur of Podoeoticel SoIomco. 1SS7, p. m-tS4. 
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Ebonite eheete, thickness S-4 min^. 
Textolite sheet, thickness 2-4 mm 

Porcelain pulley 

Porcelain tubes 

Tape for insulation 


re- 


Various types of electric flxtxibs, such as fu^ 
ceptacles, light switches, cutting-in safe^ard (cir 

cuit breaker), lamp socket, etc._ 

Alcohol lac light _ _ J 

Oil Uc light (No. 1, 2, S; or 6) 7 771 ' . . 

Lacquer of various colors.. 7 

Sealer .... _ 77 ■ 

Enamel 

Thinner _ ~ 

Turpentine _._..,7 

Sandpaper, Nos. 1 to 8 7 ... 77.7 7 7 1 

Emery paper (from No. 20 to No. 80) 


pieces 

m 


6 

6 

200 

60 

1 


sets 60 

kg. 6 
2 

5 

6 
8 
4 
6 

sq. meter 20 
lincbu- 

meter 80 
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w 




, At>PENDDrES 

I 

SUBJBCTB — Continued 

■ Total Uboratoij reports ,, i / 

Total examinations ^ ’ 

Total oral reports , . 

IF. »Optional Coubsxs 

Forei« langTiajre 

rhjrsfcal education and sport 

Astrophysics » ' 

Preliminary seminar . . . * 

Educational photoffraphy and film manai^meir^ 

IM. EXPC3UKNCK IN pRODt'CTION WoBK- * 

Semester 8; 3 treeks (Auir. 10-31 ) i 
Semester 9: 5 weeks (Sept, 1-Oct 6) 


1--8 

10 
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87 
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Homr$ 

120 

420 

68 

204- 


1 . 

2 . 

3. 

4. 
f>\ 
6 . 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14 . 

15. 

16. 
'17. 

18. 

19. 

20 . 


1 . 

2 . 

8 . 

4. 

5. 

6 . 

7 


Total houvs , _ 

PkvdeftStH4» 

Fundamentals of crystaJlo^phy and X-rays 

Structure ahalysis 

Physicochemical analysis . * 

Roent^enofi^aphy of metals 

Special topics in physics of Xrays 

Theory of solids. 


Electron theory <rf metals-. 

Special Copies in crystal chemistry 
9. Physics of semiconductors L 


IV. Typical CoiraaKs Opphiki) iy)b Asfjib op Srih iAUtATioN 

S HtU K imalieml 

■ Theory of continuous media * 

Further U)(l>cs in mathematical physics • ... ' . ' 

Further topics, in sUtistica! physics 
Further topics in electrod>'namics 
Quantum electrodynamics 
Theory of relativity 
Quantum chemistry 
Theory of elementary particles 

The atomic' nucleus 

Quantum theory of fielde ' 

Theoretical physics syminar . 

Qualitative theory of differential equations 
Theory of Tunctions of a real variable . . . , 

Inteipal equations • 

Elliptic differential equations 

Hyperbolic differential equations 

Qperational calculas 

Analytic theory of differentia} equations 

Computational techniques 

Special seminar .. • 


68 

34 

34 

68 

68 

68 

34 

68 

34 

34 

68 

34 

68 

34 

34 

34 

34 

34 

34 

68 ' 


962 




a< 

68 

68 

68 

34 

34 

84 

84 

68 
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10. Semicouductor devices 

11. ^Elements of high frequency technology 

Technology of semiconductors 

Crystallography 1 ^ 

Growth of crystals 

Crsrstar optics 

Crystal physics 

Alternating currents 

Electromagnetic and magnetic measurements.. 

Ferroroagqetism 

Physics of metals. 


12 . 

13. 

14. 
16. 
16. 

17. 

18. 

19. 

20 . 
21 . 


-k-. 


22. Quantum theory of metals. 

84 

23. Special topics in quantum statistics. 

24. Special methods of measurement 

34 

26. Theory of transformers (regenerators) t 

84 

26. Theory of elementary particles .... .. .1 

84 

- 34- 

gg 

27. Magnetic analysis of structured Aiaterials 

28. Special seminar 

.*■ — 

\ Total hours 

1909 

X • ■ : 


Optie$ S Sp^etro^eojfff 
1. Spectroscopic technique 

Bomn 

2. Geometrical optics 

3. Spectrum analysis 


4. Theoretical optics 


6. Atomic spectroscopy ... * ... 

Afi 

6. Luminescence .. 

84 

7. Theory of oscillations and waves . . 


8. Electronics (radio techniques) 

84 

9. Molecular spectroscopy 


10. Further topics in nuclear physics . 

11. Further topics in chemistry.. 


Total hours 



McUeulmr Phy9ie9 > Homrw 

1. Further topics in mechanics of continuous media. 34 

2. Fundamentals of theory of heat and mass transfer 

3. ..Molecular-kinetic basis of theory of condensed matter, I 

4. Special topics in. thermodynamic and statistical physkm 

Gas dynamics ; 

Independent student project _ 

Special seminar 


5. 

6 . 

7. 

8 . 

9. 

10 . 


Molecular-kinetic basis of theory of-condensed naatter, II. 

Physics of bumins processes [ 

Method of (radioactive) indicator atmns 

Tota(. houbs 


1. Low* tanperatnre ^ 

2 * Special topicf In km UMpmtavi pbyaica (esparlnanti). 


O 

ERIC 



84 

. 84 
. 84 
. 84 
. 84 
68 
84 
68 
84 

408 

Bt 

68 

61 
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APPENDIX X 

.Topical Outlines of Roquirod Courses In Education 
at Pedaq^lcal Institutes 


riOAOOOY (120 bn.) 

A. Lectares (70 hrs.) 

X. General Theory of Education 

a. The subject and its methods (2 hrs.) 

b. Aim and tasks of Communist education (4 hrs.) 

c. Development and_ upbringing of children at various ages (2 hrs^ 

d. The system qf public education in the U.S.S.R. (2 hrs.) 

2. Principles of Instru^on and Didactics 

a. Nature of the teaching process (4 hrs.) 

b. Principles of didactics (4 hrs.) 

c. Contents of instruction (4 hrs.) 

d. The lessoh (4 hrs.) 

e. Methods of teariiing (6 hrs.) 

f. Theory of upbringing (2 hrs.) 

g. Tests and measurements* 

3. Moral and Aesthetic Education 

a. Principles of character education (6 hrs.) 

b. Education in Soviet patriotism and proletarian internationalism 

(2 hrs.) » 

c. Education in Communist attitude toward work and public property 

(2 hrs.) * 

d. Education in conscious discipline (2 hrs.) 

e. Aesthetic education (2 hrs.) 

f. Physical education (2 hrs.) 

g. Role of pupil groups (Pioneer and Komsomol organizations, and 
class groups) (8 hrs.) 

h. Extra-curricular activities (2 hrs.) 

4. School Management and Home Relations 

a. The teacher and the class leader (4 hrs.) 

b. Upbringing at home (2 hrs.) 

c. School administration (faculty council, control, etc.) (2 hrs.) 

B. Practical exercises (60 hrs.)* 

1. Introduction (1 hr.) 

2. General i^naintance with the school (2 hrs.) 

8.. The lesson (10 hrs.) 

4. Polytechnic education (8 hrs.) 

6. Work of the class leader (4 hrs.) 

6. Komsomol organizations (8 hrs.) ' 

7. Pioneer organizations (8 hrs.). ^ 

8. Preparing pupils for summer pioneer camp (14 hrs.) 

0. Extra-curricular and other school-related activities (18 hrs.) ' 


poUtolMd bjr the R.8.g.8Jl. Mlnfatrr ef Waea- 
tloii la ISST did Boi inelade thia topie, Soviet edtwaton told no 'that ia foot H to-eoaeved ia this 

OOQfMo 

1*^ P««ima» of mtUn Sold aad piaotkal ezparieaow wherahgr aetaal sehool 
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HISTORY OP MDAOOOY 

Outline of textbook in hietory of pedagogy for pedagogical inetitutk^ ' 
Part 1. Short Survey of the hietory of foreign education (82.2 percent of text) 
Education in primitive society. 

Education, the school, and the oriiriu of pedagogical theory in slave-hold- 
' ing society. 

Education and the school in feudal society. 

Pedagogical theory of Jan Amos Komensky (Comenius). 

Pedagogical views of John Locke> 

Pedagogical theory of Jean-Jacques Rousseau. 

Pedagogic^ views of the French materialists of the I8th century 
(Helvetius, Diderot). 

Pedagogical thought and the scho^ during the period of the French 
bourgeois revolution* * of the 18th century. 

Pedagogical theory of Johann Heinrich PestaloixL 

Pedagogical theory of Johann Herbart 

Pedagogical activity and views of Adolph Diesterweg. 

Pedagogical activity and views <rf Robert Owen. 

Teaching of K. Marx and F. Engel/ on education. 

Pedagogical thought at the end of the 19th century and the first half of 

the 20th century in Western Europe and the USX. 

Part II. Hietory of Rueeian education (39 percent of text) 

Shdrt survey of education and pedagogical thought in Russia from the 
10th to the 17th century inclusive. 

Enlightenment, schooling, and pedagogical thought in the ISth* century. 

School and pedagogy in the first half of the 19th century. 

Pedagogical theory of Russian revolutionary democrats V.O. Belinskii 
and A.I. Hertsen. 

Social-educational movement of the 1800’s; the pedagogical* views and 
activity of N.I. Pirogov. 

The great Russian pedagog K.D. UshinskiL 

Revolutionary-democratic pedagogical theory of N.G. (ntemyshevskii Md 
N.A. Dobroliubov. 

Pedagogical activity and views of L.N. Tolstoi. 

School reforms of the 1860's. * , 

School and pedagogical thought in the period of government reaction in 
the 1870’s and 1880's. 

Education, school, and pedagogical thought at the end of the 19th century 




* W. A. loMtaBtiMiT, ■. N. MaCmikil. mmI M. f. Sheba***, fatortfa irrf*n>f» (HHtm at 

*T.) M oaaow.qos.Mh.-paC.laSamSM. SSTp. 
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and besrinning of the 20th century, and daring the first Russian people’s 
revolution of 1905-1907. The struggle of the Bolshevik Party for educa- 
tion and school at that time. 

Public educalion and pedagogical thought in Russia daring 1908-1917 (up 
to the Great October Socialist Revolution). The struggle of the Bolshevik 
Party for public education at that time. 

Part III. Hittcry of tke Soviet school pedagogy (26.2 percent of text) 

V.I« Lenin on Communist up-bringing, education, and school 

The GrMt October Socialist Revolution and basic reforms in the field of 
education and up-bringing (1917-1920). 

Soviet school and pedagogy (1921-1929). 

Soviet school and pedagogy (1980-1941). 

Soviet school and pedagogy in the years 'of the Great Patriotic War 
(1941-1945). 

Soviet school and pedagogy during 1946-1958. 

N.K. Krupskaia— life, pedagogical activity, and pedagogical views. 

The outstanding Soviet pedagog A.S. Mabrenko. 

' The outstanding Soviet State leader, M.I. Kalinin, on Ckmununist educa- 
tion. 

Part IV. School and oduehtion in countries of the people’s demoeraeies (2Ji 
percent of text) 


* 
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APPENDIX XI 


SampI* State Examinations In Pod^igogical Institi^s 

AT THE END of tbo 6-year program in pedagogical institntes etudente are 
r^uired to pasa what are called “State Examinations” in the specialties which 
they studied. The examination qn^tions are prepared locally at the institutes 
by examining conunitteea from a list of topics published by ^the Ministry of 
Education in <mch of the Republics. This list of examination topics is made 
available to the students in advance of their examinations. They are expected 
to be able to answer questions relating to tiiese topics. On the manner of con- 
ducting the state examinations, see the text, page 184. 

In the following pages are reproduced two mcamptes of thMe examinations, 
one in physics and one in mathematics. These requirements have been in effect 
since 1967, when teacher education for secondary schools was increased to 6 
years. 


Th« Sfcrt* bccrnitnoHon in Niysfes in Pnckigoglcal InsHtutns* 

(Topics from which mumining oommitteea will prepare 
examination questions) 


c 


PMxauM 

Introduetion 

MatUr and mathn — Space and time. Marxian and Lenin philosophy as a 
basis of studying physical phenomena. Objective character of laws of nature. 
Interrelation of physics with engineering. Role of Rumian and Soviet science 
in development of physics. 

I. Machanie* 

4. Dynafni^ of rigid 6odses.<-— Understanding of force and mass. Newton’s 
Laws. Inertial systems and the force of inertia. Centrifugal force and its 
meaning in technology. The motion of a rigid body. The center of mass. The 
motion of center of mass. Rotation of a rigid body around an axis. The 
moment of inertia. The mom^t of force. Momentum. The basic equations 
of dynamics in rotating motion. 

2. Tka lav of contorvation of eaergy.— The law of conserva^n of momen- 
tum. Work, energy, and power. Kinetic and potential energy. Kinetic energy 
of a»rotating body. The law of conservation of energy in mechanics. Applica- 
- tion of law tA conservation of energy. 

8. OoeiUationo and ssaves. — Harmonic oscillations. Natural oscillations. 
Pendulum. Damped oscillations. Amount of dampening. Forced oscillations. 
Resonance and its meaning in technology. Diffus^n of waves in elastie media.. ^ 
Transverse and 'longitudinal waves. Monochromatic plane wave equation. 
Interference of wawM. Moving and standing waves. 

. * MlilsWj td BAioittoa, BAPAB;. Pryrm mm r liS flU imWtiitov. froarmmm* , 

S BW i i i rW t M W** i ta i w i M V sa IWfe*. (SiAsIniMS of P*dat«e<c«l tuOMm, yngrmm for 
State Pteal gf atei iiatto a ia Wyalte.) Masaov, UdwaSsta. T p. 
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K o«rodtnumie$.-StMtiotUiry movBment of «a Ideal 

UquiA ^oolU 8 eqaaUon and technical applicationa. Laminar and turbulent’ 
flow of liqmdac Motion of a body in yiseous media. Head remstaneow ff irtiitenm 
i ^Stokes’ Law). Streamlining. Lifting capacity of an aSSu^« 

wing. Undentanding of treatiae of ZhukoTsky. . 

II. Moheular Pky$w$ and TKarmod^namiet 

1. Tka prin^pta ©/ kinath thaory of pates. — Equation of itate of u 
gM. ^monoeov's idm. Derivation of equation of gaa premure fiem 
culai^netic motion. Maxwell’s distrilmUon law concerning Uw speeds of 
moleimlee. Exper^tal definition of epe^ of tAe gas mdecale. Mean free 
path of a mdeeale. Btewnian motion. Definition of Avogadro’s numbm. 

E. rhennal eapaoity^Thmrf of equal distribution of energy according to 
degrem of freedom. The classical theory of thermal capacity of ibises and solid 
bodies, and ite drawback. Quantem theory interpretation of thermal capacity. 

T'v*’ eqa»tion. Isotherms of Van der WaaL 

The wwks of Mendeleev, Andrews, and other*. Internal energy of real gases. 
Joule-Thomeon effect Liquefaction of gases. How to obtain low traperature. ’ 

A Tk^mody aawiie*.~The law of eoaservatidn and tranafonnation ef 

performance. Mechanical equivateit of 
haat m irst law. of thermodynamics. Isothermal, isobaric, isoeborie, and 
•diJihstic proco^m. B^rsible and irreversible processes. Formulation of 
^nd law of thmmodynamics. Circular process. Carnot’s cycle. Entropy. 

j engines, engines of internal combustion, and turbines) 

^ ^■beir eAciency. Statistical interpretation of second law of thermo- 

^ pw>babllity. Critfdmn of 

idealistie distortion in interpretaSjpl^ second law of thermodynamics. 

III. S^trmiy 

^ h MU^Eloetric charge. Coulomb’s Uw. Intensity of an aleetrk 

dielectric induction in the electric field. Plow of tor 
teasity. Flux ITie theorem of Ostrogragsky-Gauss. Potentials. Interrelstion 
betwsMi varistion and intonaity. Capadtaaoe. Parallal plate oaaadtor. 

“ * **®**®* ^ ^ mattw. Electric 
apparatus: deetroscopss, electrmneters, and eapaeitora. 

* 1 .^ ^^^w^Dstermtoation of ths charge of an electron according to 

electrons in electric fleWs. SpJ^ 
enarge and maas of an alaetron. ir-~— 


, t. ZHreet ourrwa.^AppIied vdtage. Electromotive foren Ohm’a Law 
R«utoiia of oonduetoio. Kird»r. Uw. UuJw]» Uw wi It. .pplic 
uon. P^ormance and power of current Apparatus and metiuxki ef dstel^• 
mining the power of current Voltage and reristanea 

^ A E Uatria mcrrent «a aUetrie liphu amd possa— Electrical dls«ft..l.tten 

Application of elaetridty in tosh- 
iiotogy. Maehanism <rf conductivity of gsMOs I<miintioii of naet. Sotemtion 
U ttod. «„■ TUni«httrlo.«l«io,. Th. »dto 

«. MttwUc tM »/ . fwmM.— Un of Blol.8.rait ud U,lm. Haf. 
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netdc fleli near a straiffat wire and a circular coil. Ampare’a Law. Movement 
of condimtOT with current in a ma^etic field. Lorents force. Determination 
of the specific charge of an electron. , 

6. EUctr»magiutie induction . — Discovery of the phenontmnon. Lens' Law. 
DerivatiMi of law of induction baaed on law of conservation and transforma- 
tion of energy. Self-induction. Energy in the magnetic field of a current. 
Energy density of a magnetic field. Practical application of dectromagnetic 
induction. 

7. Alternating .infrreaf. — Methods of production and applications. Re- 
sistance, inductance, and capacitance in aitemating current circuits. Ohm’s 
Law for aitemating current. Performance and power of aitemating current. 
Three-phase current. Electrical measuring apparatus. 

8. Electric mochtaat. — Direct and aitemating current, generators, and 
motors. Transformers. Rectifiers of aitemating eurwnL Applications of 
direct and alternating currehL Electrification of ^ta^.S.S.R. and the role 
played by Lenin in electrification of U.S.S.R. 

9. Electromagnetic oeciliatione. — Thompson’s formula. Damped and un- 
dsmped oscillations. Excitation of undamp^ oscillations with the aid of an 
electron tnbe. 

10. Electromagnetic field *. — Displacement current. Hypotheses of Max- 
well. Equations of Maxwell. The speed of propagation of electromagnetic 
waves. Reception and detection of electrtmiagnetic waves. Invention of radio 
"by Popov. Broadcasting and reception of radio signals. Fundamental elements 
of radio apparatus. 


1. Geometric optice . — Reflection and refraction of light at the boundary, 
between two dielectrics. Tl^in lens. Formulas of the thin lens. Magnification. 
Formation of an image by a thin lens. Optical apparatus : Photo apparatus, 
projectors, magnifying glasses, microscopes, astronomical telescopes. Focusing 
properties of these instruments and magnification. 

2. Interference of light . — Coherent sources of light. Experimental proof 
of interference of light The color of thin plates. Interference fringes of 
equal th ickn ess and of equal inclination. Interferometers and their applica- 
tions. 

2. Diffraction of light. — Principles. -Huyghen’s principle. FresneL Dif- 
fraction of parallel light; the case of sini^e or doutde slits. Diffractional grat- 
ings (screen or mesh as a method of production). Application of the diffrac- 
tion grating. 

4. Speed of light . — Astronomical and laboratory methods of determining 
speed off light Phase and group speed. 

5. OpHea of moving eyetemM . — Experiments of Fiseau and Michels(m. The 
principle of special theory of relativity. Formulas of the Lorents transfonaa- 
tion (without omiclttsion) and wmelusions from them. InterdependenM off 
mam and speed. Interrelation bet ween mass and energy. 

fi. QuoMtmwt ehonmlerlstios of tight.— VhtAo effect Works of Stdetov. The 
fundamental laws of photo effect Photons, their energy and momentum. 


IV. Optic* 
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Einstein ^uetion and ita experimental confirmaUon. Photo elemento and 
their applications. Pressor^ of lighi and its experimental proof by Lebedev. 

^ characteristics. Diffraction of 

The principle of stnictnrml analysis by means of x-rays. Spectra' of 
x-ia^^mpton effect- Prodoctlon of x-rays and their application in medicine 


, V. Nucuar Phytict 

♦k*’ the atom. ExperimenUl proof of 

the exi^ce of the nuclear atom. PoatuUte of Bohr. Electronic levels and 
shells. Experiments of Frank and Hers, The origin of spectra, 

2. N^nif t^oooffvtfy.—Discovery. of radioactivity. Radioactive emis- 
rion. SUtisticaJ law of decomposiUon. Radioactive series. The displacement 
law, Isot4^>es. ^ Alpha dlsintegraticms. Beta disint^rrations, 

8 ff/emcafory^rfWes._Electron, proton, neutron, positron, and meson. 

The methods of observation (spinthariscope. (Jei«er counter. 

Wilson chamber, and thin layer photo cells). Accelerators of particles (cyclo- 
tron and beUtron). ' ~ \C 7 CK>- 

*1 ^ chartuUrutiet of parf»c/M.— Waves of de Broglie. Diffrac- 

tlon of electit^ and its experimenUl realisation. Principles of operation of 
the electron microscope, and its use for solution of problems. 

6. Afowic mic/ei.— Principal characteristics of the atomic nucleus: 

of the nucleus according to Ibanenko. 
Periodic system of Mendeleev. Error in the meUphysical expUnation about 

at^ as unchangeable particles. V. I. Unin's theory on inexhaustible 
pxrticlM, 

S««W rd.U.u to'.temlc n^lei. 

IS 

7. DtviMwitof MMcbi— Fluion of ormnlum onder action of nootrona. 

ponUneoas fission. Chain reaction. Delayed nsutrona. Reactors. Use of 

atomic energy for national economy in the U.S.S.B. * 

Sxplafutory ATotss.— The purpose of the examination is to examine the 
preparation of ^uates of pedagogical institntes for teaching physics in the 
secondary school. Each student will be examined in regard to the following. 

1. Extent of ^ theoretical knowledge absorbed by the student during the 
0 ^ course in phytics. 

2. AbiUty to apply this knowledge to problems in technology and in poly- 
technic education. 

8. biowle^ of physical apparatus and measuring instruments and how 

to use them. • 

U.U mtin piccnn b. brokn qp Into . rnnnbor of 
**“* **’"* ** “ ***** *” 1"**Uoiu token from dllfocnnt 

subdivisions of the program. 
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The State Examination in Mathematica in Pedagogical Inatitntea^ 

(Topics from which •xaminiog committees will prepare 
examination questions) 

PaoouM 

I. Aritkfn«tie 

,1. Axiomatic structure of natural numbers. Principles of complete mathe- 
matical induction and its mqiminff for the secondary school course. 
Arithmetic processes. \ 

2. Problems of understanding numbers (analysis of one of the following 
problona) : 

a. O>nstroction of whole numbers 

b. O>nstruction of rational numbers 
e.' (Construction of complex numbers 

3. Division of whole numbers. Common multiples and least common multi- 
ples of two or several numbers. FundamenUl theorem ^neeming the 
factoring of natural numbers intb primes. Presentation of the contem- 
porary riew on the problem concerning the distribution of prime numbers. 

4. Basic characteristics of comparison. Complete and reduced systems of 
substraction. Thporenu of Euler and Fermat. Arithmetic theory of the 
application of comparison. 

8. Structure of teal numbers. Decimal forms of real numbers. 

6. Elements of approximation. Simple means of precise and approximate 
calculation. 

II. Algthn 

1. Investigation and solution of systems of n linear equations with a un- 
knowns. Elementary methods of solving linear systems. Systems of linear 
equations with 2 and 8 unknoarns and their geometric interpretations. 

GiMral criteria fj^r consisteimy of arbitraipr systons of linear equations. 

2. Equivalency of algebraic equations and systems of equations. 

8. Solujfons of algebraic inequalities and their geometric interpretations. 

4. Number rings and fields, (teneral theory of divisibility of pofynomUls 
Into a product of irreducible factors. 

6. Solutioa of second degree equations. Existence of roots of polynomials in 
in the field of complex numbers. Reduction of polynomials into linear 
factors. Integral and rational roots of polynomials. 

ni. O*om0trg 

1. Relations between lines and planes in spacp. Study pf thb problem by 
tiie metiiods of elementary and analytie geometry. 

2. Study of stmoe curves by methods of differmitial geometry. 

• MlsiitfV «« Tfwstloa, BAyjLJL. Prisrswps |Mess«f<afcMfclha kuHtmtn. 

as MstMWNte. (flplliSMH «4 P eSs s ss te J IsstUmw. Pvacrsm Ur State 
Xiamh te t loa U MWS aa sM w.) MBu sa . P c tetesta KSS. • p. 
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8. ProjecUvc invariance of elements of the fim decree. Projective limit 
tions of a curve of the second^degree. Problem of constructing a curve 
of the second decree. usin« fire points (lines). Theorems of Pasc»I. 
Brianchon. 

4. Geometry and ^u|m of transformations. All collinear ^ups in a plane 
and the most important subgroups. Characteristics of various branchfs 
of the geometry of invariant groups. 

6. Basic understanding of geometry as a postulate s>'stem. The system < f 
axioms of elemenUry geometry. The axiomatic method of cbnstruction m 
geometry (derivation of some theory). 

6. Concept about consistency and independence of the axiom system. Ana- 
lytical interpretation of the axiom system of Euc ’s plane geometry. 


7. Independence of the Ixiom of parallelism from o ;r axioma Interpreta- 
tion pf geometry of Lobachevskii. 

8. Problems baaed on plane constructiona The system of p<Mtulates on con- 
struction with aid of compass and ruler. Survey of basic methods of 
solving the problems. Criteria of solution of problems based on conslruc- 
tion^l^ith compass and ruler. 

IV. Mathematical Analytie and Theory of Funetiont 

1. Sets and operationa Countable sets and their baidc properties. Non- 
c'/untability of the continuum of real numbers. 

it. Sets of real numbers and their basic properties. Existence of upper and 
lower bounds of bounded sets. Limit points of sets of numbers. Theorem 
of Boltano and Weierstrass. 

3. Numerical sequences. Concept of the limit of a number sequence and its 
propertiea Existence of limits of monotone sequences. Necessary and 
sufiicient conditions for convergence of sequences. 

4. Concept of functional dependence. Determination of limits of function. 
Functions continuous at a point and classification of points of discon- 
tinuity. Properties of continuous functions on dosed and bounded seta. 

6. Derivatives and differentials of functions of one variable and their geo- 
metric and physical interpretations. Differentiability of functions of two 
variables. Conditions for differentiability. 

6. Applications of differential calculus in the study of functions of one 
variable. 

7. Definite integrala The theorem of 'bxistenoe of the definite integral. 
Plane area and the length of a curve, and their calculation with aid of 
definite integrals. 

8. Numerical series. Concept of convergence. Conditions for convergence. 
Absolute and conditional convergence. rPoarer series and their basic 
properties. 

9. Exponential and logarithmic functioiui and their basic properties. 

10. Functions of a cmnplex variable. Power series in the complex domain. 
Concept of analytic continuation and the uniqueness theormn. D^lnitiim 
of basic elementary functions with aid,of power series. 
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11. Ordltuir7 dlfferuitUl equAtlons, their eolutioD aod ii>tec>^ cottm. 
Initial conditlona. Linear equltione of second order with constant coeffi- 
cUnta and their applicationa in oscillation theory. 

ErjAanatcry nolee.— The purpose of the State examination In mathematka , 
IS to ffirs a thorough check on the preparedness of graduates of pedagogical 
instituues who are to teach mathematics in secondary schools, particularly: 

1. The extent of their theoreGcsd knowledge. 

2. Their ability to apply mathematical methods in the solution of problems 
iu the natural sciences and engineering. 

3. llwir ability to solee problems in elementary mathematics which require 
knowledge of methods and ideas of higher mathemstica 

In conducting State examinations it is recommended that the program 
should be divided up into tickets (bi/ely) so that each tickH should contain 2 
or 3 questions taken from different subdivisions of the program. After student 
has answered the assigned questions, it is recommended that additional ques- 
tions be given from subdivisions not included on the lickeL Ttw answer of 
the student to each question should include example or interrelatsd proof of 
his understanding of the question. 

A u. s. eoyteNMCNT reiMTine orfic* it«o— 
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